Safety and pharmacokinetics of single and multiple ascending doses of avibactam alone and in combination with ceftazidime in healthy male volunteers: results of two randomized, placebo-controlled studies.
Avibactam is a novel non-β-lactam β-lactamase inhibitor effective against Ambler class A, C and some class D β-lactamases that is currently in clinical development in combination with ceftazidime for the treatment of serious Gram-negative infections. It restores the in vitro activity of a range of β-lactams, including ceftazidime, against extended-spectrum β-lactamase-producing pathogens. Two phase I studies assessed the safety and pharmacokinetics of avibactam in healthy subjects when administered alone or with ceftazidime. The first study (NXL104-1001) was a placebo-controlled, single-ascending dose study assessing avibactam 50, 100, 250, 500, 1000, 1500 or 2000 mg given as a 30-min intravenous infusion. After a 7-day washout, subjects in the 250 and 500 mg dosing groups received a second avibactam dose with concomitant ceftazidime 1000 or 2000 mg, respectively. The second study (NXL104-1002) was performed in two parts. Part 1 assessed multiple-ascending doses of avibactam. Subjects were randomized to receive avibactam 500, 750 or 1000 mg every 8 h (q8 h) over 5 days, or ceftazidime-avibactam 2000-500 mg q8 h over 10 days. Part 2 assessed bioavailability of avibactam after a single oral dose (500 mg) relative to a single 30-min intravenous infusion (500 mg). No serious or severe adverse events were reported in either study. Avibactam exposure generally increased proportionally to dose and there was no trend for accumulation after multiple doses. Almost all avibactam was excreted largely unchanged in the urine within the first 6 h. Concomitant ceftazidime did not affect avibactam's safety and pharmacokinetic profile. Avibactam exposure after oral dosing was very low at 6.2 % of that observed after intravenous infusion. Avibactam was generally well tolerated across all dosing regimens, when given alone or with ceftazidime. Avibactam exposure was dose related in both studies, and avibactam pharmacokinetics were linear and not affected by ceftazidime.